The meiosis-specific protein kinase Ime2 directs phosphorylation of replication protein A.
In Saccharomyces cerevisiae, the cellular single-stranded DNA-binding protein replication protein A (RPA) becomes phosphorylated during meiosis in two discrete reactions. The primary reaction is first observed shortly after cells enter the meiotic program and leads to phosphorylation of nearly all the detectable RPA. The secondary reaction, which requires the ATM/ATR homologue Mec1, is induced upon initiation of recombination and only modifies a fraction of the total RPA. We now report that correct timing of both RPA phosphorylation reactions requires Ime2, a meiosis-specific protein kinase that is critical for proper initiation of meiotic progression. Expression of Ime2 in vegetative cells leads to an unscheduled RPA phosphorylation reaction that does not require other tested meiosis-specific kinases and is distinct from the RPA phosphorylation reaction that normally occurs during mitotic growth. In addition, immunoprecipitated Ime2 catalyzes phosphorylation of purified RPA. Our data strongly suggest that Ime2 is an RPA kinase in vivo. We propose that Ime2 directly catalyzes RPA phosphorylation in the primary reaction and indirectly promotes the Mec1-dependent secondary reaction by advancing cells through meiotic progression. Our studies have identified a novel meiosis-specific reaction that targets a key protein required for DNA replication, repair, and recombination. This pathway could be important in differentiating mitotic and meiotic DNA metabolism.